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HE. BY  WHUEMF IR BRI AL 0 SO RS AR B HITGE . 773E  SRIEERS . MCL, ODS. Sephadex LH-
20 e Pl 46 HPLC #4743 B alif, AR HE R0k M ot B bl 1 50t U 2 AR Ak S W 24y, 3 ot P 2 R A A -8 2 B 2 PR
IR HIEE, &R ATharEER 24 MEEY, ANEERZRRE (1), MHERFE (2), WEE (3), 5, 7-
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Chemical constituents from ethyl acetate fraction of Balanophora harlandii and
their tyrosinase inhibitory activity
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ABSTRACT: AIM To study the chemical constituents from ethyl acetate fraction of Balanophora harlandii
Hook. f. and their tyrosinase inhibitory activity. METHODS Separation and purification were performed using
silica gel, MCI, ODS, Sephadex LH-20 and semi-preparative HPLC, then the structures of obtained compounds
were identified by physicochemical properties and spectral data. The monophenolase inhibitory activity was
determined by the tyrosinase-catalyzed oxidation of L-tyrosine. RESULTS Twenty-four compounds were isolated
and identified as sesamin (1), methyl caffeate (2), quercetin (3), 5, 7-dihydroxychromanone (4), methyl 3,
4-dihydroxybenzoate (5), esculetin (6), kaempferol (7), naringenin (8), pyrogallic acid (9), pinosylvin
(10) , methyl propionate (11) , caffeic acid (12) , saccharinol (13) , ferulic acid (14) , trans-p-hydroxycinnamic
acid (15), cinnamic acid (16), vanillic acid (17), vanillin (18), 4-hydroxyacetophenone (19), 4-
hydroxybenzaldehyde (20), apigenin (21), (—) -isolariciresinol (22), (—) -secoisolariciresinol (23) and
meso-2, 3-di (3’, 4’-methylenedioxybenzyl) butane-1, 4-diol (24). The IC,, values of compounds 3, 5, 7, 8,
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19, and 20 ranged from (0.246 5+0.028 3) to (1.278 2+0. 021 3) mmol/L. CONCLUSION Compounds 1-
9. 11, 15, 17-21. 24 are isolated from this plant for the first time, and 1, 6, 9, 17-19, 24 are first isolated
from genus Balanophora. Compounds 3, 5, 7. 8, 19 and 20 have tyrosinase inhibitory activity.

KEY WORDS: Balanophora harlandii Hook. f.; ethyl acetate fraction; chemical constituents; isolation and

identification ; tyrosinase inhibitory activity

A R AR HEHUR AR RIS IE IR Balanophora
involucrata Hook. f.. ZLAW¢3K Balanophora harlandii
Hook. f. A4 B Sl M-I 24028 27 Ak A i 5
ARy, HrbErE e TR E AR, 5
BFREFETEAE, 4B KEFHEYMR LD,
oA TREN, m/ . SR, TR, AR, Wi
SEHh, ARk, Hbkwr, HL O, PR HGDO.
L H L B, BAHANE | Wk, B
Hois, EREEER. Bty &l
W, B, OIS DB R 258, TR T gt
JE5E . Ao, PRI KB | R IS D T
A BB .

RN, RORYSETET REUK A ALY,
ML B BEA i R R A IAFTE TR EFR)Z,
Hh i R RTER 2RI E I N e iz 2, B4
AT E AN N TR S R T ) & Ly
Yy, GOCHRE . BERTT . MRS HAT BB E
FRBEHM RS E, BRI TP S A BEZE . RINER
XK. BMBCREZROFIMEEY, (B HEOCT MY
R ETEVER RIERD . BRI, A S Al 5
5 AT AT A3 B, TR TIR SN R 22
B IS PEREY, DUA AR Y vh 56 FTE PR U B9 T &
RIS W
1w
11 254 JEANRET 2023 487 AR H = m 4 2
B BN S, SR R R RIT R
B e R g IR e 388 A 4 21 & WE PK Balanophora
harlandii Hook. f. B4R EiEbRARAAF T =
P R AL R 2 BT AR E I Y B S (S
D2023-001) ,

1.2 KA L-EERR ., B-RERTT . BEMR RS il
(0.01 mol/L, pH = 6.5) (4t 5 M29IS216176
T17S6B1, JR25459A, i P A= W FHH A R
H); BRE RS (5 0000336565, 3 [ Sigma-
Aldrich AH]) . ZHE M EEal; Al B EEsE
bR 4 B ZE 0 Dol sl s fb 4 4 (= /A FR)
FABRATAD) .

1.3 % Avance Il 400, 500 MHz #% % 3L 4% %

WAL (f5E Bruker A A ) ; Agilent 1200 =5 % AH
B (3£ E Agilent A F)) ; Tecan Spark fiff 54X
( iR A BRA F]) 5 FA2004 HL 753 H7 K
( LigZEF PR AR B R A F]) o GF o, W20
TR (S TAMRA ) BER (200 ~
300 H, mmAIPFRHARAR) ; A C ik
#EL (ODS, 2[5 Merck /A Fl); Sephadex LH-20
R B BE R (3¢ [E Pharmacia 23 #) ) ; MCI # i
( HARZZE %0 .
2 BES5HEH

BT 4 REAIL BT 42 %5 70 kg, MPWE, & 1 50
(10 H), TA 3 55 85% LW, findk(al B 5
W, MR 2 h, AIFRIUGE, WIEKSZ, BRE
(38 kg) ., BHM4i/KIEE, 400 HJE Aol ug,
MR ASEARBU e . LR HR . IE T B4 4RI S
W, FA ARG RIS, WURMRSE, MEIA
BEHAL (100 g) . LR ERHBAL (3.4 kg) . IET
BEARAL (3.2 kg) FUKFRAL (15 kg) o ASSEEG ]
£ HPLC MR 0 3 mL/min,

W MR WEHAE (3.4 kg), #1: 1 HHinA
100~200 HRERE, FEFE ERERH:, SeH 2 AR
(A EE RS, PR LA -2 R TR (30 ¢

1.10:1,5:1,1:1), &P he-HE (30:1,
20: 1, 10: 1,51, 1:1) BEW, 539 1M
(Fr.1~Fr.9),

Fr.4 (137.5g) it 200~300 HEERAS>ES,
PIAEE-Z R OHE (30 : 1~1:1) BREEVEME, 75
T A5 (Fr.4.1~Fr.4.7), Fr.4.1 (135.6 mg)
2t Sephadex LH-20 4355, DI EESEM, 546691
(4.8 mg), Fr.4.2 (17.2 g) %4 Sephadex LH-20 43
2, LU BEPERE, P&k Hl 4 HPLC (il K
210, 280, 254, 365 nm, k= 20 pL) 75,
PLOIE-K (27 = 73) Ve, 34EA9 2 (70 mg,
1,=23.132 min) , 4 (7.5 mg, ¢,=18.635 min) , 5
(5mg, t,=12.787 min), Fr.4.4 (20.1 g) &
FH ODS #4385, DAHFEE-ZK (10 : 90~100 : 0) #6
FEVE R, 3 Fr.4.4.1 ~ Fr.4.4.5, ¥Fr.4.4.3 &
Sephadex LH-20 435, DA EEVENL, BE&Y 3

3291



2025 4F 10 H
B4k F10M

R %

Chinese Traditional Patent Medicine

October 2025
Vol. 47 No. 10

(5.5 mg), 7 (3.5 mg); Fr.4.4.4 2 Sephadex
LH-20 735, DAHVERVEIE, P2k 4 HPLC (K
MK 254 nm, FEFERE 35 pL) 205, KAZHE-K
(45 :55) VR, 1HAEE 10 (18.7 mg, 1y =
11.725 min); Fr.4.4.5 2 Sephadex LH-20 43 &,
DI EEPEI , R4 4 HPLC (KU 365,
254 nm, #EEER 40 pl) o E, LLAHE-K (12
88) e, HLEW 6 (1.2 mg, ¢, = 26.208
min) , Fr.4.5 (30.5 g) % 200~300 H fi: B+ 5
B UGB - OER (5 1~1:1) BREEVEM,
A ODS A5, LIHEE-/K (20 : 80~90 :
10) BEEEPEM, )54 Sephadex LH-20 7355, DU
e, 5459 8 (46.8 mg) . 12 (30 mg) .
Fr.4.6 (11.4 g) £ A ODS #4085, DL EE-K
(20 : 80~100 : 0) BREEPEML, A4S Fr.4.6.1~
Fr.4.6.3, Fr.4.6.1 £l % HPLC (A% I 9% &
205, 210 nm, #EFEE 15 wL) 208, DL E-K
(10: 90) WEME, B9 (3.8 mg, 1,=10.374
min) ; Fr.4.6.2 £l 4 HPLC (&% K 210,
280 nm, HEFEE 55 pl) 8, LILIE-K (38 :
62) VM, HEAY 11 (3.8 mg, 1, = 15.387
min) , Fr.4.7 (15.6 g) £ ODS H:0 5, LU
K (20 : 80 ~ 100 : 0) #f BF vk W, 78
Fr.4.7.1 ~ Fr.4.7.3, Fr.4.7.2 % 2% % HPLC
(KR P K 210, 280 nm, HEAER S50 pl) 4rE5, DL
LNE-K (35:65) /flﬁﬁfé,, Bk &Y 15 (17.5 mg,
t,=18.536 min) ; Fr.4.7.3 £ Sephadex LH-20 43,
IR, H2fdiles HPLC (KUK 254 nm,
PERERE 50 wL) 20 ES, LLZRE-/K (30 2 70) VRIS,
AP 13 (8.3 mg, ,=22.750 min) ,

Fr.2 (155 g) % MCI #4355, DL EE-K
(30 :70~100 : 0) BEEEPEML, 75 Fr.2.1~Fr.2.5,
Fr.2.2 (56.8 mg) £l % HPLC (K K
280, 254 nm, #EFEHE 30 pL) 23, DL OME-K
(30 : 70) WEMi, BILEYW 16 (4.3 mg, 1, =
34.047 min), 17 (8.6 mg, i, = 31.515 min),
Fr.2.3 (37.4 g) £200~300 HEERAE, A
MEE-ZBR S (30: 1, 15:1, 7:1,5:1, 1:
1) BEEVEML, 5 Fr.2.3.1~Fr.2.3.5, Fr.2.3.2
2B 4 HPLC (Ral4< 230, 254 nm, #FFEa
75 ul) e, LUK (212 79) BEME, 51k
BY18 (3.7 mg, t,=16.846 min); Fr.2.3.3 &
i HPLC (KK 254 280 nm, HEFER 50
pl) 7385, LACNE-/K (18 :82) Ve, fbaw
3292

19 (6.8 mg, t,=24.866 min), 20 (3.7 mg, ;=
16.897 min) ; Fr.2.3.4 £l £ HPLC (4G9
1254 280 nm, #FEE 40 wL) 0, LLOSE-K
(25 :75) Ve, BiEA Y 14 (32.4 mg, ¢, =
22.649 min), 21 (2.0 mg, t; = 42.955 min);
Fr.2.3.5 224l £ HPLC (K% 210, 280 nm,
HEEER 60 wL) 238, LAZIE-/K (35 :65) BEML,
b5 24 (4.8 mg, 1, =58.492 min) ,

Fr.6 (30 g) 2 MCI A48, DAFFEE-/K (30 ¢
70~ 100 : 0) #EEVEM, A IF5 2 3 A5
(Fr.6.1~Fr.6.3), Fr.6.2 (9.1 g) £ 200~ 300
HEER A8, LiAaihit-o R OBE(15: 1~5: 1)
FREEVEG , 548 Sephadex LH-20 4325, LLH EEVE
i, a2kl HPLC (Rl 210, 230 nm,
HERERE 35 wl) J3ES, DLZWE-/K (21 :79) BEAK,
Bk AW 22 (21.3 mg, 1, = 20.896 min), 23
(5.6 mg, t,=36.534 min),

3 LMK TE

&Y 1. A @A, ESI-MS m/z: 354.4
[M+Na]*,'"H-NMR (400 MHz, CDCl,) &: 6.85
(2H, d, J=2.5 Hz, H-2",2"), 6.71 (2H, d, J=
7.9 Hz, H-5', 5"), 6.80 (2H, dd, J=7.9, 2.5
Hz, H-6', 6"), 5.95 (4H, s, -OCH,0), 4.72
(2H, d, J=4.2 Hz, H-2B, 6B), 4.21 (2H, dd,
J=9.2, 6.7 Hz, H-4a, 8a), 3.73 (2H, dd, J=
9.2, 3.4 Hz, H-4B, 8B), 2.95 (2H, m, H-la,
5a) ;*C-NMR (100 MHz, CDCl,) &: 147.9 (C-3',
3"), 147.1 (C-4', 4"), 134.6 (C-1', 1), 119.4
(C-6', 6"), 108.1 (C-5', 5"), 106.4 (C-2', 2"),
101.0 (C-7", 7"), 85.8 (C-2, 6), 71.6 (C-4, 8),
54.1 (C-1,5), VI LSk [7] & HA—
B, BEEERNZRRE,

&EW 2. KEAGHAK, ESI-MS m/z: 194.2
[M+Na]*,'"H-NMR (400 MHz, CD,0D) &: 7.04
(1H, d, J=2.1Hz, H-2), 6.92 (1H, dd, J=8.2,
2.1Hz, H-6), 7.53 (1H, d, J=15.8 Hz, H-7),
3.73 (3H, s, -OCH,);" C-NMR ( 100 MHz,
CD,0D) &8: 127.6 (C-1), 115.1 (C-2), 146.7 (C-
3), 149.5 (C-4), 146.9 (C-7), 123.0 (C-6),
116.4 (C-5), 114.7 (C-8), 169.8 (C-9), 52.0
(-OCH,) . DA L%ds 55cmk [8] il HeA —%,
W 7 DAy i R Y

&% 3. Bk K, ESI-MS m/z: 325.4
[M+Na]*.'"H-NMR (400 MHz, CD,0OD) §: 6.38
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(1H, s, H-8), 7.73 (1H, s, H-2"), 7.63 (1H, d,
J=8.5 Hz, H-6") ;"C-NMR (100 MHz, CD,0D) §:
148.0 (C-2), 137.3 (C-3), 177.3 (C-4), 162.5
(C-5), 99.2 (C-6), 165.7 (C-7), 94.4 (C-8),
158.2 (C-9), 104.5 (C-10), 148.8 (C4'), 146.2
(C-3"), 121.6 (C-6"), 116.2 (C-5"), 116.0 (C-
2'), 124.1 (C-1"), DL BG5S SCHk [9] i3
A—F, WOEE N R

L&Y 4. % 68K, ESI-MS m/z: 179.3
[M+H]*,'"H-NMR (600 MHz, CD,0D) &: 7.97
(IH, d, J=6.0 Hz, H-2), 6.22 (1H, d, J=2.0
Hz, H-6), 6.33 (1H, d, J=2.1 Hz, H-8), 6.17
(IH, d, J=6.0 Hz, H-3);"” C-NMR (150 MHz,
CD,0D) & 158.1 (C-2), 111.6 (C-3), 183.4 (C-
4), 163.5 (C-5), 100.3 (C-6), 166.5 (C-7),
95.2 (C-8), 159.9 (C-9), 106.5 (C-10), LI %k
P53CER [10] foEEEA -3, 8 R 5, 7-—
e SuNSL

k&Y 5. A @ E &, ESI-MS m/z: 169. 1
[M+H]*,'"H-NMR (600 MHz, CD,OD) §. 7.41
(1H, d, J=2.0 Hz, H-2), 6.80 (1H, d, J=8.9
Hz, H-5), 7.42 (1H, d, J=2.0 Hz, H-6), 3.82
(3H, s, -OCH,) ;"C-NMR (150 MHz, CD,0D) §&:
152.0 (C-4), 146.3 (C-3), 123.6 (C-6), 117.3
(C-5), 1159 (C-2), 122.4 (C-1), 52.2
(-OCH,), 168.9 (-COOCH,) ., LA I %4 5 SCHik
[11] B REA—3, e h 3, 4-ZRERH
iz HH I

E&W 6. HETEE KK, ESI-MS m/z:
177.6 [ M-H] ,'H-NMR (600 MHz, CD,0D) §:
6.15 (1H, s, H-3), 7.77 (1H, s, H-4), 6.92
(1H, s, H-5), 6.73 (1H, s, H-8);”C-NMR (150
MHz, CD,0D) &; 112.1 (C-10), 152.7 (C-9),
103.6 (C-8), 150.6 (C-7), 144.8 (C-6), 112.8
(C-5), 146.1 (C-4), 112.6 (C-3), 164.4 (C-2),
D EEdR S0k [12] iEsEA —3, el
LT,

k&Y 7. B A KK, ESI-MS m/z: 309.3
[M+Na]",'H-NMR (500 MHz, CD,0D) §: 6.19
(1H, d, J=2.0 Hz, H-6), 8.06 (2H, d, J=9.0
Hz, H-2', 6'), 6.88 (1H, d, J=9.0 Hz, H-3',
5');"”C-NMR (125 MHz, CD,0D) §: 148.1 (C-2),
137.2 (C-3), 177.4 (C-4), 158.3 (C-5), 99.3
(C-6), 165.6 (C-7), 94.5 (C-8), 162.5 (C-9),

23.7 (C-1'), 130.7 (C-2', 6'), 160.6 (C-4"),
116.3 (C-3",5"), 104.6 (C-10) . A I %d 5 ik
[13] HREFA—F, e bz,

&9 8. B Ak K, ESI-MS m/z: 273.1
[M+H ]*,"H-NMR (400 MHz, CDCl,) &; 9.17
(1H, dd, J=13.1, 2.9 Hz, H-2), 6.94 (1H, dd,
J=17.1,13.0 Hz, H-3a), 6.58 (1H, dd, J=17.1,
3.0 Hz, H-3b), 9.82 (2H, brs, H-6, 8), 11.15
(2H, d, J=8.5 Hz, H-2', 6'), 10.72 (2H, d, J=
8.5 Hz, H-3', 5'), 11.22 (1H, s, -OH), 15.92
(2H, s, -OH) ;" C-NMR (100 MHz, CDCl,) &:
102.4 (C-10), 163.3 (C-9), 95.6 (C-8), 166.8
(C-7), 96.4 (C-6), 163.8 (C-5), 196.1 (C-4),
43.0 (C-3), 79.0 (C-2), 129.3 (C-1"), 157.4
(C-4'), 127.8 (C-2', 6"), 115.5 (C-3", 5"), LI
FEIESSCER [14] s AR — 2, SO e

&% 9. H Ak K, ESIMS m/z: 127.3
[M+H]*."H-NMR (400 MHz, CD,0OD) &: 6.48
(1H, t, J=8.0 Hz, H-5), 6.30 (2H, d, J=8.0
Hz, H-4, 6);° C-NMR (100 MHz, CD,0D) §&:
147.2 (C-1, 3), 134.3 (C-2), 120.1 (C-5),
108.3 (C-4, 6), P EIESCHL [15] fRAEFHEA
— 3, B AR =,

&Y 10, AEATLEIEMA, ESI-MS m/z:
359.2 [M+H]",'H-NMR (600 MHz, CD,0D) §:
6.95 (2H, d, J=2.0 Hz, H-2, 2'), 6.77 (2H, d,
J=8.1Hz, H-5,5'), 6.81 (2H, dd, J=8.1, 2.0
Hz, H-6,6'),4.71 (2H, d, J=4.0 Hz, H-7, 7"),
3.14 (2H, m, H-8, 8'), 4.23 (2H, dd, J=9.2,
6.8 Hz, H-9a, 9'a), 3.85 (2H, dd, J=9.2, 3.3
Hz, H-9b, 9'b), 3.83 (6H, s, 3, 3'-OCH,) ;" C-
NMR (150 MHz, CD,OD) &: 133.7 (C-1, 1'),
110.9 (C-2, 2'), 149.1 (C-3, 3'), 147.3 (C-4,
4"y, 116.1 (C-5,5"), 120.1 (C-6, 6'), 87.5 (C-
7,7'),55.3(C-8,8"),72.6 (C-9,9"), 56.4 (C-
OCH,) ., DI %5 Sk [16] il FEA —3,
[/ € S SE N1

&Y 11 IR ¥, ESI-MS m/z: 203.2
[M+Na ]*,'"H-NMR (600 MHz, CD,0D) &; 7.0l
(2H, d, J=8.5Hz, H-2, 6), 6.69 (2H, d, J=8.5
Hz, H-3, 5), 2.57 (2H, t, J=7.6 Hz, H-8) , 3.63
(3H, s, -OCH,) ;"C-NMR (150 MHz, CD,0D) &;
132.6 (C-1), 130.2 (C-2, 6), 156.7 (C-4),
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116.2 (C-3, 5), 37.1 (C-7), 31.2 (C-8), 175.1
(C9), 52.0 (C-OCH,) ., LA F%HE 5 ik [17]
fRIEFA Y, B XTI IR P

k&Y 12 A6 Rk, ESI-MS m/z; 181.2
[M+H]",'"H-NMR (600 MHz, CD,0OD) &; 7.04
(1H, d, J=2.1 Hz, H-2), 6.78 (1H, d, J=8.1
Hz, H-5), 6.93 (1H, dd, J=8.1, 2.0 Hz, H-6),
7.53 (1H, d, J=15.8 Hz, H-7), 6.22 (1H, d, J=
15.8 Hz, H-8) ;" C-NMR (150 MHz, CD,0D) &;
171.2 (C-9), 115.6 (C-8), 147.0 (C-7), 122.9
(C-6), 116.5 (C-5), 149.3 (C-4), 146.7 (C-3),
115.1 (C-2), 127.8 (C-1). DL %5 ik
(18] fRIEEEA—F, e miERz

EW 13, KAGKHAK, ESI-MS m/z; 289.3
[M+H]*.,"H-NMR (600 MHz, CD,OD) & 5.89
(2H, dd, J=12.8, 2.2 Hz, H-6, 8), 6.92 (1H,
d, J=1.7 Hz, H-2"), 6.79 (2H, d, J=2.2 Hz, H-
5',6'); "C-NMR (150 MHz, CD,0D) &: 103.3
(C-10), 164.9 (C-9), 96.2 (C-8), 168.5 (C-7),
97.1 (C-6), 165.5 (C-5), 197.6 (C-4), 44.1 (C-
3), 80.5 (C-2), 119.2 (C-6"), 116.2 (C-5"),
146.9 (C-4'), 146.5 (C-3"), 114.7 (C-2"), 131.8
(C-1") o VI L% 5 3cmk [19] #fl A —3,
[/ € Sy SN

L&Y 14, EIEOFE K, ESI-MS m/z: 195.2
[M+H]*.,"H-NMR (400 MHz, CD,OD) &: 7.53
(1H, d, J=15.9 Hz, H-7), 6.96 (1H, dd, J=
8.1, 2.0 Hz, H-6), 3.74 (3H, s, -OCH,) ;" C-
NMR (100 MHz, CD,0D) &: 171.2 (C-9), 111.8
(C-8), 146.9 (C-7), 123.8 (C-6), 116.8 (C-5),
149.5 (C-4), 150.3 (C-3), 116.5 (C-2), 127.7
(C-1), 56.3 (C-OCH,) . LA F%dE 5 3CHk [20]
A EEAR 3, WO I BTER R

&Y 15, IR\ AR, ESI-MS m/z: 165. 1
[M+H]*.,"H-NMR (600 MHz, CD,OD) &: 6.25
(1H, d, J=15.6 Hz, H-8), 7.55 (1H, d, J=15.6
Hz, H-7), 6.81 (2H, d, J=8.6 Hz, H-3, 5);"C-
NMR (150 MHz, CD,0D) &: 170.8 (C-9), 115.8
(C-8), 145.5 (C-7), 116.5 (C-3, 5), 160.3 (C-
4),130.6 (C-2, 6), 126.6 (C-1), i S5
BRO[21] HOBEEEA 3, S o O R R

fb& W 16, MK, ESI-MS m/z: 149.2
[M+H]",'"H-NMR (500 MHz, CD,0D) & 6.48
3294

(1H, d, J=16.0 Hz, H-8), 7.59 (2H, dd, J=
6.4, 3.3 Hz, H-2, 6), 7.40 (3H, dd, J=5.0, 2.0
Hz, H-3 ~5);" C-NMR (125 MHz, CD,0D) §&:
170.4 (C-9), 119.5 (C-8), 146.2 (C-7), 129.2
(C-2,6), 131.4 (C-4), 130.1 (C-3, 5), 135.9
(C-1), VA EFHE S 3CHk [22] HoBEEA 3, i

& 17, 66 5 IR &5 &, ESI-MS m/z.
169.2 [M+H]*,'"H-NMR (500 MHz, CD,0D) §:
7.53 (2H, m, H-2, 6), 6.83 (1H, d, J=8.7 Hz,
H-5), 3.87 (3H, s, -OCH,) ;"C-NMR (125 MHz,
CD,0D) &: 170.2 (C-7), 123.2 (C-6), 113.8 (C-
5), 152.6 (C-4), 148.6 (C-3), 115.8 (C-2),
125.2 (C-1), 56.4 (C-OCH,), DA %t#k 5 3Cik
[23] B FEA—F, e NERR,

L&Y 18 A [ KK K, ESI-MS m/z:
153.2 [M+H]",'"H-NMR (600 MHz, CD,0D) &
9.71 (1H, s, H-7), 7.42 (2H, dd, J=8.3, 2.0
Hz, H-6, 2), 3.91 (3H, s, -OCH,) ; *C-NMR (150
MHz, CD,OD) &: 192.7 (C-7), 128.4 (C-6),
116.6 (C-5), 156.2 (C-4), 150.1 (C-3), 111.1
(C-2), 130.9 (C-1), 56.3 (C-OCH,), DL %
530k [24] HGEIAR B, BT AR,

k&% 19, HEK AR, ESI-MS m/z; 137.2
[M+H]",'"H-NMR (500 MHz, CD,0D) &: 7.89
(2H, d, J=8.7 Hz, H-2, 6), 9.75 (1H, s, 4-
OH), 6.84 (2H, d, J=8.7 Hz, H-3, 5) ;" C-NMR
(125 MHz, CD,0D) &: 198.5 (C-7), 132.1 (C-2,
6), 164.0 (C-4, -OH), 130.2 (C-1), 116.2 (C-3,
5), 26.3 (C-OCH,), VA -¥d 53¢k [25] i
BB, W E N 4R EER O,

AW 20, IREEK AR, ESI-MS m/z: 123.1
[M+H]",'"H-NMR (600 MHz, CD,0D) &;: 9.75
(1H, s, 1-CHO), 7.77 (2H, d, J=8.7 Hz, H-2,
6), 6.91 (2H, d, J=8.7 Hz, H-3, 5);"C-NMR
(150 MHz, CD,0D) &; 192.8 (C-CHO) , 165.7 (C-
1), 133.5 (C-2, 6), 130.1 (C-3, 5), 117.0 (C-
4y, Db RS ScEk [26] WA B,
SE R X PRI H

& 21, BN K, ESI-MS m/z; 271.2
[M-H] ,'H-NMR (600 MHz, CD,0D) &: 6.27
(1H, d, J=2.2 Hz, H-6), 6.49 (1H, d, J=2.2
Hz, H-8), 7.72 (2H, d, J=8.6 Hz, H-2', 6'),
6.82 (2H, d, J=8.6 Hz, H-3", 5"); "C-NMR (150
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MHz, CD,0D) 6: 157.4 (C-9), 92.6 (C-8), 164.5
(C-7), 98.4 (C-6), 182.7 (C-4), 103.3 (C-3,
10), 164.9 (C-2), 159.0 (C-5,4"), 129.0 (C-2',
6'), 122.1 (H-1"), 116.3 (C-3', 5'), A - %#
53k [27] oA, WEENS5, 7, 4-
SR AL

L&Y 22, O KIRY, ESI-MS m/z.
361.4 [M+H]",'H-NMR (400 MHz, CD,0D) §:
6.68 (1H, d, J=1.7 Hz, H-2), 6.66 (1H, s, H-
2'),6.64 (1H, dd, J=8.0, 1.9 Hz, H-6), 6.21
(1H, s, H-5"), 3.82 (1H, m, H-7), 3.81 (3H,
s, 3'-OCH,), 3.78 (3H, s, 3-OCH;), 3.69 (2H,
dd, J=10.9, 4.2 Hz, H-9), 3.35 (2H, d, J=15.9
Hz, H-9'), 2.80 (2H, d, J=7.7 Hz, H-7"), 2.00
(1H, m, H-8"), 1.79 (1H, u, J=10.1, 3.5 Hz,
H-8) ;”C-NMR (100 MHz, CD,0D) &; 138.6 (C-
1), 129.0 (C-1'), 113.8 (C-2), 112.4 (C-2"),
149.0 (C-3), 147.2 (C-3"), 145.9 (C-4), 145.3
(C-4"), 117.3 (C-5"), 116.0 (C-5), 134.2 (C-
6'), 123.2 (C-6), 48.1 (C-7), 33.6 (C-7'), 48.0
(C-8), 40.0 (C-8"), 66.0 (C-9'), 62.2 (C-9),
56.4 (3'-0CH,), 56.3 (3-OCH,) ., LI F¥dkE 5 X
B [28] MOEEAR L, BEEE N FIETIMIEER.

tb& W 23, A @Y, ESI-MS m/z; 385.4
[M+Na]*,'"H-NMR (400 MHz, CD,0D) &: 6.68
(2H, d, J=7.9 Hz, H-5, 5'), 6.61 (2H, d, J=
1.9 Hz, H-2,2'), 6.56 (2H, dd, J=8.0, 1.9 Hz,
H-6, 6'), 3.75 (6H, s, 3, 3’-OCH,), 3.59 (4H,
m, H-9,9'), 2.68 (2H, dd, J=13.8, 6.9 Hz, H-
7a, 7'a), 2.57 (2H, dd, J=13.8, 7.8 Hz, H-7b,
7'b), 1.92 (2H, s, H-8, 8');*C-NMR (100 MHz,
CD,0D) 6. 148.8 (C-3, 3'), 145.5 (C-4, 4'),
133.9 (C-1, 1"), 122.7 (C-6, 6'), 115.8 (C-5,
5'), 113.4 (C-2,2'), 62.1 (C-9, 9'), 56.2 (3-
OCH,), 44.1 (C-8, 8"), 36.0 (C-7, 7"), VI L%
PS5 3CHR [29] B EEAR —F, SEE MR R
TE AN AR 1

L&Y 24, IREELS 5, ESI-MS m/z: 359.3
[M+H]*.,"H-NMR (400 MHz, CD,0D) & 6.67
(1H, d, J=8.3 Hz, H-5', 6"), 6.57 (2H, d, J=
5.9 Hz, H-3', 3", 7', 7"), 5.88 (2H, s, H-8',
8”), 3.56 (2H, d, J=4.8 Hz, H-1, 4), 2.6l
(2H, qd, J=13.8, 7.2 Hz, H-1’, 1"), 1.89 (1H,
t, J=6.5 Hz, H-2, 3);"” C-NMR ( 100 MHg,

CD,0D) &: 149.0 (C-4', 4"), 147.1 (C-5', 5"),
136.2 (C-2",2"), 123.1 (C-7',7"), 110.3 (C-3',
3"), 108.8 (C-6", 6"), 102.0 (C-8', 8"), 61.8
(C-1,4),44.5 (C-2,3),36.1 (C-1", 1), VI I
B 5 5CHk [30] fRIAEFA—I, HETE N meso-
2, 3-di (3’, 4'-methylenedioxybenzyl) butane-1, 4-
diol .
4 BEESEREFHDEIEIEM R
4.1 Hirb&
4.1.1 BEEIREEVE R B 25 kU B8 20 R B
A 25 mL B2 £k 22 3% (0.01 mol/L, pH =
6.5), 1B2), /r%enl 25 &, BFIEPE 1 000 U/mL,
Ay BIRE I ER 0. 25 mL, JIIA 0.75 mL B§R£E 2% vh
W, BIFE (250 U/mL), ‘BT -20 °CUkKHHIRAT
4.1.2 L-BEERBW  BL-BEEMR 2 mg, &F 50
mL B0, A 20 mL BERRER 22 i, WATIR
), BIfE (0.1 mg/mL), BUHELAL,
4.1.3 FERVAM REEAREUGESHE 1 mg, BT 2
mL B0, JIA 30 pL DMSO ¥%f#, FH-ANA 970
wL B Eh 22 vhil, WATIRS), HIAE (1 mg/mL),
WERRER 2 v K IR B BEE 1, 0.5, 0.25, 0. 125,
0.062 5, 0.031 25 mg/mL,
4.2 dpwlEal e WEFEMKNA (40 pL AFE
BT R AL G Y +40 pL BEEPRREA L) . A5 IR
2 (40 pL ANF BT RS Y +40 pL SRR %2
k) . IR (40 wL B RRBEHA T +40 wl
BERERZZ 0P . BFFIXT HRA] (80 wL BEMRERZE ol
W), VA B-RERTF MBAMEZY, 7 37 C FIHHE 10
min, FLANA 40 pL L-BEEFRIAW, £ 37 C NI
A 20 min, RAHEFRIULE 492 nm 37+ A0 I 52 02
& (A), BFLFAT 30K, TS R I A R K
ICSU{E, &ﬁﬁﬂ@%%ﬁﬁ@fmﬂﬂ%z [1‘ (Aﬁe.gf,mjgﬂ_
Agema) 7 (A ~Asomuma) 1 X100% o

gL, R IR R 6 ML, 3k
G35, 7. 8,19, 20, IC, fHWZK 1, Mtk
AL, AR 3 % I 2R Bl Y B VR e, 7
19 20 58 TRHMEZY, 8. 16 HFHMEZGHIY,
5 Hit54%i8

ik 2 R il 1) e i O TR MR R AR B U K
G SGE A R P A S A R, A
SCER W ARG S -l &R S N Y ik, HR
HOpHTE AL E AN L2 e, dEm Al E R
Py, I WO B AR b SRR ST REAN R 2 R 2
PSS e 27 B 73 %o i PR T P A B 4

3295
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R1 SUAUXBESBENIC,E (v, n=3)

Tab.1 IC,, value of each compound on tyrosinase (xz=s,

n=3)
&Y ICsy/ (mmol - L7")
B-RERAT 1.382 2+0.248 3
3 0.246 50. 028 3**
5 1.253 0+0.388 3*
7 0.431 5+0. 027 2™
8 1.278 2+0.021 3*
16 2.546 6+0.531 9
19 1.070 1+0. 059 5*
20 1.152 1+0.168 7*
23 1. 948 0+0. 043 0

. 5 p-RERAFILE:, * P<0.05, * P<0.01,

Mk PR 2 —Fh S B G, P2 EIRR
M2 . Z Al G T b B RS ok 55 4 1 b
IR, 95 NG RO IR . RESRAT A BRI
gy, FAATRGE A 2 R R0 G . A SE50 CREA
TR RN P B Bl s, AR
SRR 2, JF HES 2R B H G MR A
Yo e SR, REZE A AT R EA SR H
WEYE, SO, B 3 XK A R B I R TE R ) 1C,
ik (2.47£0.28) x 107 mol/L, 53CHk [33]
IER (1.9420.35) x107° mol/L #HZE 24 10 1%,
AIREE T ARG R, S50 25 F (g 20 R il
WEE, R E R BRI E]) 2 R E, HaE—
5%,

25 LRk, ARSI PEEANFE LR SRER A 3 25
B3 24 MEEY, HrbhEE2e A, FURHE 1
A, KRERERE S, MK o4, JFHAEY 1~
9. 11, 15, 17~21, 24 N RMNIZEY 5 &5
), 1, 6,9, 17~19, 24 N RNEEIRIEAY) T
SrEREl (AW 3, 5. 7, 8, 19, 20 B RA4F
1% s Z R B A 1, ROROL T PR 2 B-REAL T,
MikE9 3, 7, 19, 20 #HI/EH s, ik
SRAT S EA B Ak 27 531 56 1 T A A it
SR

S k.
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e E E AL = SRR AR SR

BEKS, & E, R OH, RZED, xEe
(1. THHEHAFAFR, T B8 330004; 2. IHFEHAFFHARYFEEMITE T E LK
F, LT B8 330004; 3. FHEMEE A ER AKX TEF R P, LH B E 330006)

WE: B O ked m o R/ bei O e s i, AiE O RHIGEM . Sephadex LH-20, )= (435 & 2 il %
HPLC #4775 B atifl, ARYEBRA: BTN 1 500 S P AL S 25l . B8R AP e BiAa 3 24 MG, 20l % e
A7, 2'-dihydroxy-4’-methoxy-isoflavanol (1) . vanillin (2), 2, 2’-oxybis (1, 4-di-tert-butylbenzene) (3) . 7-hydroxy-6-
methoxyflavone (4) | sativan (5) ., 5-hydroxy-4’, 7-dimethoxyisoflavone (6) . 2-hydroxy-4, 4’'-dimethoxychalcone (7). 7,
2", 3", 4'-tetramethoxydihydroisoflavone ( 8 ). 2, 4, 2’-trihydroxy-4'-methoxybenzil ( 9 ). ethyl-3-hydroxy-3-phenyl-2-
propenoat (10) . 6, 7-dimethoxy-2, 3-dihydrochromene-4-one (11) . sophorophenolone (12) . apocynin (13) . ethyl-2,
4-dihydroxybenzoate (14) . ethylparaben (15) . methyl-2, 4-dihydroxybenzoate (16) . 5, 7-dihydroxy-6-methoxyflavanone
(17) . 7-hydroxyflavanone (18) . mimosifoliol (19) . 7-hydroxy-4'-methoxyisoflavane (20) . virolane (21) ., 5-hydroxy-7-
methoxychromone (22) . 3-hydroxyl-5-methoxy-stilbene (23) . 2', 4'-dihydroxydihydrochalcone (24), #i& fL&% 8 N
BRI, 2~6, 15, 17~18 HEHIKMNZHEY DI 8153], 7, 9~14, 16, 20~24 i AR Y /32153,
KR AN, OM; TREEBEIAL fE S e sE

FESES. R284.1 XHFRARRD. A XEHS: 1001-1528(2025) 10-3297-09

doi; 10. 3969/j.issn.1001-1528. 2025. 10. 019

Chemical constituents from dichloromethane fraction of Dalbergia
odorifera heartwood

XU Wei-xin"?,  ZHU Qing"?,  DAI Xing"?,  CHEN Lan-ying”’,  LIU Rong-hua'*"

(1. School of Pharmacy, Jiangxi University of Chinese Medicine, Nanchang 330004, China; 2. Jiangxi Provincial Key Laboratory for Effective Material
Basis of Traditional Chinese Medicine, Jiangxi University of Chinese Medicine, Nanchang 330004, China; 3. National Pharmaceutical Engineering Center
for Solid Preparation of Chinese Herbal Medicine, Nanchang 330006, China)

ABSTRACT: AIM To study the chemical constituents from dichloromethane fraction of Dalbergia odorifera T.
Chen heartwood. METHODS  Separation and purification were performed using silica gel, Sephadex LH-20,
thin-layer chromatography, and semi-preparative HPLC, then the structures of obtained compounds were identified
by physicochemical properties and spectral data. RESULTS Twenty-four compounds were isolated and identified
as 7, 2'-dihydroxy-4'-methoxy-isoflavanol (1), vanillin (2), 2, 2'-oxybis- (1, 4-di-tert-butylbenzene) (3),
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